The primary concern in percutaneous coronary intervention for bifurcation lesions is occlusion of a side branch after stenting of a main branch, especially in high-risk patients. We describe a novel technique, consecutive jailed-and kissing-Corsair technique, using a Corsair microcatheter for protection of side branches in bifurcation lesions.
INTRODUCTION
Side branch (SB) occlusion, one of the most common complications during bifurcation intervention, 1 can lead to worse clinical outcomes, such as cardiac death and myocardial infarction. Thus, clinical guidelines emphasize the importance of prevention of SB occlusion during bifurcation percutaneous coronary intervention (PCI) 2, 3 and recommend the provisional approach as a standard procedure. 4, 5 While this technique is relatively safe, there is risk of SB occlusion during PCI of bifurcation lesions. In our case series, we introduced a novel technique using a Corsair microcatheter. Patients of cases agreed and signed with informed consents.
CASE REPORT Case 1
An 85-year-old female visited the emergency room due to severe dyspnea. The patient had a history of PCI at the mid-left anterior descending coronary artery (LAD) 2 months prior. Initial physical examination revealed bilateral coarse lung sounds and swelling of both legs with pitting edema. While initial electrocardiogram showed sinus rhythm, chest x-ray showed bilateral pulmonary congestion and cardiomegaly. Laboratory findings revealed elevation of troponin T (71 ng/mL), suggestive of non-ST-segment elevation myocardial infarction. Coronary angiography was performed and indicated severe stenosis at the obtuse marginal (OM) branch of the left circumferential artery (LCx) with a previous patent LAD stent (Xience Alpine, Abbott Vascular, Santa Clara, CA, USA) ( Fig. 1A) . For PCI of the OM branch, a 7-Fr XB 3.5 SH guide catheter (A&A MD, Seongnam, Korea) was engaged via the femoral artery. Conventional guide wires (Runthrough wire, Terumo Medical Corporation, Somerset, NJ, USA; Pilot wire, Abbott Vascular) were inserted into both OM branches, the main target vessel, and LCx proper (SB), and then a Corsair microcatheter (Asahi Intecc, Nagoya, Japan) was inserted into the SB (LCx proper) for prevention of SB occlusion (Fig. 1B) . After pre-dilation (2.5×14-mm semi-compliant balloon), a 3.0×28-mm everolimus-eluting stent (Synergy, Boston Scientific, Natick, MA, USA) was implanted into the OM branch under nominal inflation pressure (11 atm) with the Corsair catheter jailed at the SB (jailed-Corsair technique) ( Fig. 1C , Supplementary Video 1, only online). After stenting, the jailed Corsair was removed by rotation, and rewiring was performed through the stent struts ( Fig. 1D ). The Corsair was recrossed to the SB under balloon anchoring (2.5×14 mm) at the OM stent ( Fig. 1E ). After recrossing, high-pressure post-dilation (3.0×15 mm noncompliant balloon) was performed with the Corsair catheter at the SB (kissing-Corsair technique; Fig. 1F , Supplementary Video 2, only online). Final angiography revealed a well-expanded stent without dissection or flow limitation of the SB (Fig. 1G ). After PCI, the patient was discharged without complications.
Case 2
A 60-year-old male presented with effort angina over the past 2 months. He was referred to our department for treatment of diffuse stenosis in the proximal-to-mid LAD and tight stenosis of the ostium of the diagonal branch ( Fig. 2A ). An 8-Fr XB 3.5 SH guiding catheter (A&A MD) was engaged via the femoral artery. After wiring into the LAD, LCx, and diagonal branch, as well as pre-dilation of the LAD, a Corsair microcatheter (Asahi Intecc) was advanced to the diagonal branch for prevention of SB occlusion (Fig. 2B ). With the Corsair jailed, a 3.5×38-mm everolimus-eluting stent (Xience Sierra, Abbott Vascular) was implanted at the LAD under nominal inflation pressure (14 atm) (jailed-Corsair technique; Fig. 2C ). After stent implantation, the jailed Corsair was pulled back by rotation and rewired to the diagonal branch. Next, the Corsair microcatheter (Asahi Intecc) was recrossed through stent struts under balloon-anchoring at the LAD stent ( Fig. 2D ). With the Corsair microcatheter (Asahi Intecc) at the diagonal branch, a kissing-Corsair technique and proximal optimization were performed using a 3.5×15-mm non-compliant balloon ( Fig. 2E ). Final angiography exhibited no flow limitations of the diagonal branch and no residual stenosis in LAD stent (Fig. 2F) . The patient was discharged without complications.
DISCUSSION
A jailed-wire technique or leaving a wire in the SB while implanting a stent into the main target vessel to prevent SB occlusion is preferred when the SB is not suitable for stenting or is clinically irrelevant and has an ostial or diffuse lesion, allowing protection of SB that may not require treatment but must remain patent. 4, 6 Although there is a risk of SB occlusion due to plaque or carinal shift following stent implantation, the jailed-balloon technique reduces such risks by maintaining the SB balloon while implanting the stent within the main vessel. 7, 8 However, this jailed-balloon technique can induce complications of balloon rupture or entrapment. More importantly, SB balloon inflation might cause dissection of the SB ostium, pose difficulties with rewiring to the SB, and lead to SB occlusion. To overcome these limitations, the jailed-Corsair technique was introduced using a Corsair microcatheter (Asahi Intecc), which has a tapered soft tip, a spiral coil-shaft for transmitting rotation to the distal tip without twisting, and a hydrophilic coating to provide lubricity and maneuverability, showed better trackability, crossability, pushability, and strong back-up than other conventional microcatheters. 9, 10 Compared to the jailed-balloon technique, this technique poses a lower risk of dissection at the ostium of the SB and facilitates guide-wire recrossing to the SB. Based on the concept that the 1-mm Corsair shaft could serve as a small balloon, producing a quasi-kissing-balloon technique with minimized risks of SB occlusion, the kissing-Corsair technique was introduced as a treatment option for patients in whom small balloons cannot pass the SB or complex lesions in which a kissing balloon was not avilable. 11 The present cases demonstrated that our consecutive jailedand kissing-Corsair technique, facilitating SB protection and dilation before and after stent implantation, is an efficient, safe, and time-saving technique. This technique comprises a combined application of two conventional techniques, the jailed-Corsair and the kissing-Corsair techniques, for SB protection and treatment of bifurcation lesions. The consecutive jailed-and kissing-Corsair technique can be applied in the PCI for bifurcation as follows: 1) the jailed-Corsair technique is used for SB protection; 2) after rewiring, the Corsair is advanced through the wire for minimal dilation of the SB ostium or the stenosis (balloon anchoring of the MB is useful for easy delivery of the Corsair); and 3) finally, the kissing-Corsair technique is performed using MB ballooning with the Corsair at the SB, and final proximal optimization using a high-pressure balloon is performed. This dual technique allows for widely opened stent struts and good SB scaffolding with protection of SBs. As demonstrated in our two cases, these two consecutive techniques seemed to minimize the complications associated with procedures on bifurcation lesions. The scheme of the consecutive jailed-Corsair technique and kissing-Corsair technique is shown in Fig. 3 .
The jailed-and kissing-Corsair technique could pose risks of entrapment or tip transection. 9 To prevent these, the tip of the Corsair catheter should be advanced distally and cross the SB ostium; moreover, stent-inflation pressure should not exceed nominal pressure. When removing the jailed Corsair, gentle pull-back with rotation of the catheter is definitely needed. For a safe procedure in heavy calcified bifurcation lesions, lesion modification using a non-compliant balloon, scoring balloon, or rotational atherectomy should be considered. 12 In conclusion, a consecutive jailed-and kissing-Corsair technique using a Corsair microcatheter (Asahi Intecc) appears to prevent SB occlusion and open the SB ostium with minimal complications dur- 
